The genus Chlamydia consists of three species: Chlamydia psittaci, Chlamydia trachomatis, and Chlamydia pneumoniae. Recently, a fourth species, Chlamydia pecorum, has been proposed (7) . C. trachomatis is primarily a human pathogen and contains three biovars and 15 serovars. C. pneumoniae is also a human pathogen, and it consists of one serovar (TWAR strain). C. psittaci has been isolated from a wide range of avian and mammalian hosts. This agent also can infect humans. Outbreaks of C. psittaci infection in humans have been attributed mainly to close contact with infected psittacine birds, ducks, and turkeys.
In the United States, the public health and economic importance of C. psittaci infections in turkeys has been recognized since 1950. Outbreaks in turkeys are characterized by conjunctivitis, rhinitis, sinusitis, tracheitis, airsacculitis, pneumonia, pericarditis, and enteritis (5, 16, 17, 19, 23) . Epidemics of C. psittaci infections in turkeys have been registered which were economically devastating to the producers because of carcass condemnation at slaughter, egg production decrease, and/or the expense of antibiotic treatment to reduce mortality and allow marketing of poultry (3, 8, 9, 17, 18) . In Europe, however, the significance of C. psittaci infections is still a matter of debate (12) . In the last 10 years, important outbreaks of rhinotracheitis have been observed in commercial European turkey production units. Several etiological agents have been associated with the rhinotracheitis syndrome in European turkeys, including a paramyxovirus (turkey rhinotracheitis virus) and Escherichia coli. Recently, evidence was presented that C. psittaci was the primary pathogen in an outbreak of respiratory disease on a large European broiler turkey farm (29, 31 In the IDEIA, chlamydial antigen present in specimens was bound by a MAb adsorbed to the surface of the plastic wells. Formalin-inactivated chlamydial antigen in buffer solution and transport medium without chlamydial antigen were used as positive and negative controls, respectively. An enzyme-conjugated MAb was allowed to bind to the captured antigen, and subsequently the enzyme catalyzed the conversion of substrate (naphthol phosphate) to product. This product participated in a second enzyme reaction, which resulted in a color change. The color development process was stopped by the addition of sulfuric acid. The A492 of each well was read with a spectrophotometer (Titertek Multiskan Plus MKII; TechGen International, Brussels, Belgium).
For the CELISA, the LPS antigen was allowed to bind to the wells of a microtiter plate during the initial incubation step. Formalin-inactivated chlamydial antigen in buffer solution and transport medium without antigen were used as positive and negative controls, respectively. Then a MAb was added which would attach to any chlamydial LPS present. After a washing step, a peroxidase-conjugated anti-mouse antibody was added which would bind to any antigen-antibody complexes present in the microwell. After a washing step to remove unbound conjugate, the substrate 3,3',5,5'-tetramethylbenzidine was added. During incubation with the substrate, a blue product was produced in positive wells. After addition of the stopping solution, the blue product changed to yellow and A45& were read (Titertek Multiskan Plus MKII). For both assays, the intensity of the color was proportional to the amount of chlamydial antigen present in the specimen.
Immunofluorescence Scores assigned to the results of the isolation attempts, the Scores given to the results of isolation, the IMAGEN test, and the Chlamydia CEL-VET IF assay, together with the extinction values of the CELISA and the IDEIA, helped us to compare further the sensitivities of these tests for examining cloacal specimens. Scores of the IMAGEN test and isolation attempts were equally high. For cloacal specimens, positive scores of the CEL-VET IF were always 1, while those of the isolation attempts were 1, 2, or 3. Three of four positive IDEIA specimens had a score of 3 in the isolation attempts. The other specimen had a score of 2 in the isolation attempts.
The results of the chlamydial antigen detection tests with cloacal and conjunctival swabs of turkeys are compared in Table 4 . For all the antigen detection methods applied, chlamydiae were found more often in the cloacal swabs than in the conjunctival swabs. The results in Table 4 show that, of 19 chlamydia-excreting turkeys, the IMAGEN test detected all 19, while the CLEARVIEW test detected 11, the IDEIA detected 5, the CEL-VET IF detected 38, and the CELISA detected 0. (6, 10, 14, 28 (4, 22) and to detect C. psittaci in ovine fetal membranes and vaginal swabs (33) , in vaginal swabs from koala bears (28) , and in avian organs and feces (7a), the occurrence of both false-positive and false-negative results was also described when compared to the tissue culture method. False-negative results can be due to an insufficient extraction of the chlamydial LPS. The sensitivities of the CLEARVIEW test for detecting C. psittaci in conjunctival and cloacal samples from turkeys were 0 and 53.3%, respectively, while the specificity for cloacal samples was 88%. In the literature, a sensitivity of 93.5 to 95% and a specificity of 98 to 99% for the CLEARVIEW test for examining human endocervical specimens has been described (4, 22) . The CLEAR-VIEW test thus appears to be less specific and less sensitive for examining turkey conjunctival and cloacal samples than for human samples. Nevertheless, in our study the CLEARVIEW test was more sensitive than the IDEIA. This was also confirmed by Gerbermann (7a) .
The comparison of the results of chlamydial detection in conjunctivae and cloacae are presented in Table 3 . With the isolation method, 19 turkeys were positive for chlamydiosis. Both conjunctivae and cloacae were positive in only eight of these turkeys. This indicates that, if possible, both conjunctivae and cloacae should be examined in turkeys.
In conclusion, of the different antigen detection tests evaluated, the IMAGEN test was the most specific and sensitive. Thus, a rapid, specific, and sensitive tool is available for diagnosis of C. psittaci infection in broiler turkeys. The important differences in specificity and sensitivity of the diagnostic tests observed in this study should constitute a warning to the diagnostic industry. Similar problems were observed in the diagnosis of C. trachomatis (24) . 
